Modern animal husbandry is faced with ecological problems, caused by micotoxine feed contamination, presence of potentially pathogenic microorganisms (Escherichia, Salmonella, coccal microflora, etc.) and various xenobiotics of physical and chemical nature in the animal environment. Total impact of commercial farm immunopathogenic factors on the animals is of particular concern. Therefore, combination of T-2 toxin and Salmonella cholerae suis impact on the albino rats' immune status was experimentally studied. The researches made stated that salmonella contamination against the background of subacute T-2 toxin was accompanied by significant changes of gemomorphological and immune statuses. Evident neutrophilia onset in animals was accompanied by IL-1β concentration increase. Insignificant increase of humoral (serum bactericidal activity, SBA) nonspecific immunity was determined by synergistic effect of toxin and infectious agent. Complementary blood serum activity, which was necessary for the increase of organism's resistance to intoxication, increased in proportion to the toxin and salmonella doses increase. Contamination of albino rats by both doses of infectious agent against the background of T-2 toxicosis was accompanied by the increase in preantibodies titer, significant decrease in phagocytic activity of leukocytes (PAL), phagocytic number (PN), phagocytic index (PI), and also in lysozyme content, which were the first line of organism protection, and evident suppression of T-lymphocytes, especially in animals, induced by a higher dose of salmonella. The decrease of T-cells number was accompanied by a lower IL-2 blood concentration. T-2 fed to rats against the background of salmonella intoxication promoted enhancement of humoral immunity stimulation. It was accompanied by the increase of B-lymphocytes (percent) differentiation, blood concentration of common immunoglobulins and induction of antisalmonella antibodies and was also accompanied by C-reactive protein appearance in blood, which revealed inflammatory process development. The obtained experimental data prove an imbalance between functioning of the animals' protective systems under ecological problems simulated by toxicant and potential pathogen, which are characterized by suppression of protein synthesis, T-link of the immune system, decrease of IL-2 level, phagocytosis, increase of immunoglobulins catabolism, lysozyme and per contra by the increase of complement system proteins content, IL-1β, activation of humoral immunity, IL-4 production, leukocytosis, neutrophilia and acute-phase protein biosynthesis (APPB).
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Modern animal husbandry faces a disturbed ecological system when various man-made (physical, chemical and biological) factors adversely affect the body resulting in the development of pathological conditions [1] [2] [3] [4] [5] .
The mycotoxin background considerably contributes to ecological problems. Mycotoxins represent a group of structurally different secondary metabolites of fungi exerting a marked toxic effect on the body of animals and people via the food. In addition to the direct toxic effect, mycotoxins increase susceptibility of farm animals to infectious diseases [6] [7] [8] [9] [10] [11] .
One of the most commonly encountered fungal xenobiotics is Т-2 toxin. This is a type А trichothecene mycotoxin produced by representatives of the genus Fusarium. The main effects of Т-2 toxin include marked immunosuppres-estimated by the latex method. Concentrations of IL-1, IL-2 and IL-4 cytokines in the blood serum were quantified by the enzyme-linked immunosorbent assay according to the approved techniques accompanying the Vektor-Best diagnostic kits (Russia).
The bacteriological investigations into the specificity of death of animals were performed by standard methods according to instructions [27] .
Statistical processing of the obtained data was carried out using Statistica v. 6.1 software; the confidence was assessed by the Student's t-test [28] .
Results. The clinical signs of Salmonella infection against the background of subacute intoxication in rats were manifested in the form of suppression of locomotor activity, decreased appetite, ruffled fur, weaker responses to external stimuli, hyperemic visible mucous membranes, unformed faeces, with intractable diarrhea noted in the majority of animals.
It was found that 6 days after the introduction of the infection in the dose of 140 μg/kg against the background of Т-2 toxicosis, the body weight of albino rats in groups II and III decreased as compared with the control group by 13.8 % and 17.5 % correspondingly. The clinical manifestation of the infection was registered in 75.0 % and 83.3 % of rats; and 3 (25.0 %) and 4 (33.3 %) animals died.
With subacute Т-2 intoxication in the dose of 560 μg/kg and the infection of the albino rats with salmonella in the doses of 1.9 bln cells (group IV) and 1.95 bln cells (group V), 6 days later the dose-related reduction in the body weight was more considerable as compared with the control, i.e. by 20.0 % and 24.9 %, correspondingly. The clinical signs of infection were identified in 91.6 % and 100 % of rats. Over the specified period, 5 (41.7 %) and 6 (50.0 %) animals died. As compared with the intact animals, the rats from experimental groups II, III, IV and V (Table 1 ) demonstrated considerable but approximately equal reduction in the erythrocytes count (by 20.6 %, 23.5 %, 19.1 %, and 20.6 %, correspondingly), in hemoglobin (by 30.6 %, 29.5 %, 30.3 %, and 30.0 %, correspondingly), and in hematocrit (by 21.6 %, 25.2 %, 27.8 %, and 27.4 %, correspondingly), indicating a synergistic effect of Т-2 toxin and Salmonella exo-and endotoxins on erythrocytes, suppression of erythropoiesis, development of anemia and abnormal tissue oxygenation [29] .
Hematological indices of blood in outbred albino rats infected with
Moreover, the leukocyte counts in the blood of the animals increased by 16.9 %, 16.9 %, 29.2 %, and 81.5 % due to the increase in the segmented (by 72.2 %, 94.0 %, 71.7 %, and 90.3 %) and banded (by 54.5 %, 63.6 %, 36.3 % and 27.3 %) neutrophil counts, which indicates a dose-related intensification of neutrophilic leukocyte generation in the bone marrow and their migration into the blood circulation system and further into mucous membrane tissues in the animals subjected to intoxication and to antigenic action.
Marked neutrophilia in the rats from experimental groups II, III, IV, V was combined with 2.3-, 2.4-, 2.3-and 2.37-time increase in the concentration of IL-1, stimulating the release of neutrophils from the bone marrow, as compared with the indicators of the control animals ( Table 2 ). On the other hand, the percentage of lymphocytes decreased considerably (by 42.8 %, 59.4 %, 44.6 %, and 53.6 %, correspondingly); the same was true for the eosinophil counts (a decrease by 94.6 %, 89.2 % and 83.7 % in the rats from groups II, III and IV), which was not detected in the animals from group V.
Indicators of immune status in outbred albino rats infected with
The reduction in the relative count of monocytes, predecessors of tissueresident macrophages that fulfill phagocytic, antigen-presenting and reparative functions, was dose-related and amounted in the groups to 14.3 % 21.4 % 28.6 %, and 32.1 % compared to the control, which indicated the weakening of cellular protection and blood formation function. Т-2 toxin has been shown to have a cytotoxic effect on monocytes as well as to inhibit their differentiation into dendritic cells or macrophages [30] .
Against the background of Т-2 toxicosis (140 μg/kg), the rats from groups II and III developed marked T-deficit, especially in the group with a higher dose of Salmonella, which was evidenced by the reduction in the relative count of Т-cells by 20.5 % and 32.0 %, and in the absolute count by 41.3 % and 69.4 %, correspondingly, as compared with those in the intact animals.
Infection of the animals against the background of the subacute intoxication with a high dose of the toxin (560 μg/kg) was accompanied by the most pronounced suppression of the Т-lymphocyte system, especially when the dose of Salmonella was 1.95 bln cells: in groups IV and V, the relative count of Т-cells decreased by 49.9 % and 52.4 %, the absolute numner decreased by 64.5 % and 63.6 % as compared with the control.
In all the experimental rats, the reduction in the Т-cell count was combined with lower (by 10.3 %, 21.9 %, 25.7 %, and 24.3 %) concentrations of IL-2, a growth factor of Т-lymphocytes, which stimulates the immune response by activation of Т-cell populations. It was determined that Т-and В-lymphocytes were the most sensitive cells among others to the action of Т-2 toxin [31] .
Marked humoral immunodeficiency was registered in the rats from experimental groups II, III, IV and V. The concentration of total immunoglobulins in their blood was lower than in the intact animals by 24.6 %, 20.8 %, 19.3 %, and 6.3 %, correspondingly, which was combined with the reduction in the absolute count of В-lymphocytes by 34.1 %, 51.2 %, 19.5 % and 4.9 %.
As we can see, the reduction in the immunoglobulin percentage depended inversely on the increase in the toxicant and Salmonella doses, which may indicate a dose-related activation of the humoral immunity in the rats against the background of more intense catabolism.
This more pronounced stimulation of the humoral immunity in the animals from groups IV and V was confirmed by the increase in the relative count of В-cells by 43.0 % and 52.7 %, correspondingly, as compared with the control. In the animals from groups II and III, this indicator increased by 11.8 % and 39.8 %.
The antibody titers against Salmonella depended directly on the amount of the administered Salmonella, but were somewhat lower in the rats intoxicated with 560 μg/kg of toxin, which might be explained by the considerable suppression of the T-group of the immune system.
Besides, we can assume a marked polyclonal stimulation of the humoral immunity in the rats from group IV and especially from group V, which appeared as a result of an increased antigenic action, was accompanied by an increase in the total amount of immunoglobulins, and competed with a clonespecific response focused on the synthesis of specific antibodies.
In general, the animals from the experimental groups demonstrated positive correlation between the total immunoglobulin levels, relative count of Blymphocytes and IL-4, a В-cell growth factor stimulating immunoglobulin generation and produced mainly by the population of Т-helper lymphocytes of the 2 nd class, which are responsible for the development of the humoral immunity.
Infection of the rats from groups II and III with Salmonella against the background of Т-2 toxicosis (140 μg/kg) was accompanied by an increase in BSBA by 9.0 % and 8.2 %, but a higher dose of the toxin (560 mcg/kg) received by the animals from groups IV and V did not change this indicator much as compared with the control.
In groups II, III, IV and V, the blood serum complementary activity necessary for the body to enhance its resistance to intoxication, on the contrary, increased proportionally to the increase in the doses of the toxin and Salmonella and was 2.7, 3.3, 3.7, and 3.8 times higher, correspondingly. The intoxication can be assumed to have stimulated the synthesis and activation of proteins of the complement system. The lysozyme content in the blood serum was below the control indicator by 17.8 % and 17.2 % in the rats from groups II and III and by 19.4 % and 13.3 % in the animals from groups IV and V, which is related to the reduction in PAL and the absorbing capacity of phagocytes under the action of various toxins.
The infection of the albino rats in all the experimental groups with Salmonella against the background of Т-2 toxicosis was accompanied by a reduction in the total protein in blood serum by 11.8 %, 9.4 %, 13.9 %, and 11.6 %, with albumin levels reduced by 21.7 %, 24.5 %, 19.0 , and 20.9 %, and an increase in the -globulin content by 80.2 %, 47.7 %, 67.4 %, and 88.4 %, and in -globulin content by 30.5 %, 26.9 %, 24.7 %, and 22.4 %. The concentration of -globulins in the albino rats from groups II, IV and V decreased by 22.8 %, 18.4 %, and 19.6 %, correspondingly, with a slight increase in the animals from group III (Table 3) . Group descriptions see in «Technique» section. A/G is an albumin-globulin ratio. *, **, *** р  0.05; р  0.01; р  0.001, correspondingly.
Content of total protein and its fractions in the outbred albino rats infected by
The noted reduction in the total protein count in blood serum of the animals from all the experimental groups as compared with the control is related to the weakening of the liver's synthetic capability. The reduction in the content of albumins was caused by the need to use them as the most important factor of plasma detoxification, fixation and removal of toxins.
-Globulins include acute phase proteins, -globulins include the majority of proteins of the complement system and a part of immunoglobulins. The considerable increase in the content of -and -globulins noted in the albino rats was due to the development of an inflammatory process.
Almost all diseases, especially inflammatory ones, are accompanied by an increase in the content of -globulins in blood serum. In our experiments, we registered a reduction in the -globulin concentrations apparently attributable to the fact that they were used to neutralize and weaken the combined pathogenic action of Salmonella and Т-2 toxin.
The considerable reduction in the albumin-globulin ratio (A/G) was noted in the animals from the experimental groups (by 36.1 %, 39.5 %, 31.9 %, and 34.5 %, correspondingly) compared to control A/G = 1.19, indicative of an inhibitory action of Т-2 toxin and Salmonella on the protein biosythensis (see Table 3 ) (32) .
In groups II, III, IV and V, we noted a considerable reduction in PAL (by 17 The absolute amount of lysozyme produced by phagocytes was consistent with the indicators of the neutrophil phagocytic capacity (the product of the absolute count of segmented neutrophils and PC), which equaled in 16.0, 19.1, 12.8, and 20.0 thou. cells/mm 3 , correspondingly, for the rats from the experimental groups (12.1 thou. cells/mm 3 for the intact animals). Moreover, against the background of a lower content of lysozyme in blood, these higher values of the neutrophil phagocytic capacity in the animals subjected to the intoxication and infection may indicate an increased consumption of the enzyme as a result of the intensification of the antigenic action.
The considerable increase in the content of leukocytes, neutrophils, IL-1, total hemolytic activity of the complement, activation of the humoral immunity, higher titers of natural and specific antibodies in the rats from the experimental groups could imply the development of an inflammatory process [33] . It was confirmed by a positive С-reactive protein response, which serves as a marker of the acute phase of inflammation and was detected in the titers of 1:3.0, 1:2.6, 1:4.7, and 1:5.2, correspondingly, in the rats from the experimental groups. Moreover, it was established that it was only the infection of rats against the background of the intoxication which initiated the synthesis of С-reactive protein, which was not observed in cases of separate Т-2 toxin administration [34] or infection with Salmonella [35] . The experimental data evidence that the infection of albino rats with Salmonella against the background of subacute intoxication with T-2 toxin was accompanied by changes in the hemomorphological and immune statuses. Appeared marked neutrophilia was combined with a significant (2.3-2.4 times) increase in IL-1 concentration in blood. A minor increase in the humoral (BSBA) non-specific immunity in the animals was due to the synergistic effect of the toxin and the causative agent.
The increase in the BSCA activity was possibly related to the fact that the complement system is a complex multicomponent biological structure capable of self-regulation in cases of chemical or biological impacts. Т-2 toxin is shown to inhibit the non-specific response by the reduction in the expression of TLRs (tolllike receptors) on the surface of the immune competent cells [36] .
In our experiments with albino rats, we noted an increase in the titer of natural antibodies, a considerable reduction in PAL, PC, PI, as well as in the content of lysozyme, which represent the first line of defense of the body, and a marked suppression of the T-lymphocyte system, especially in the animals infected with a higher dose of Salmonella. The decrease in the T-cell count was accompanied by a lower IL-2 concentration in blood.
The infection of the rats with Salmonella against the background of intoxication promoted a better differentiation (percentage) of B-lymphocytes, an increase in the total immunoglobulin concentration in blood and the induction of anti-salmonella antibodies. The animals which received a higher dose of the toxin showed more marked polyclonal stimulation of the humoral immunity, although the production of specific antibodies declined, which was also influenced by the acquired T-deficit.
Moreover, we noted a positive relation between the content of interleukins (IL-1, IL-2 and IL-4) and corresponding indicators of the immune status in the animals. С-reactive protein appeared in the blood of the experimental rats indicating the development of an inflammatory process.
Thus, under ecologically unfavorable conditions simulated by a toxicant and a potential pathogen, we can observe an imbalance in the functioning of the albino rats' defense systems, which is characterized by the suppression of the protein synthesis, Т-group of the immune system, IL-2 biosynthesis, phagocytosis, by an increase in the catabolism of immunoglobulins, lysozyme content and, on the other hand, by an increase in the amount of complement system proteins (total hemolytic complement activity), IL-1, as well as by the activation of the humoral immunity, production of IL-4, leukocytosis, neutrophilia and biosynthesis of acute-phase proteins, in particular СRP (C-reactive protein).
